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NOVEL SMOKING SYSTEM WITH IMPROVED FLAVOR 
DELIVERY AND METHOD FOR MAKING SAME 


Cross Reference To Related Application 

This is a continuation-in-part of copending, commonly- 
5 assigned United States Patent Application Serial No, 
07/943,504, filed September 11, 1992. 


Background Of The Invention 

This invention relates to smoking systems in which 
cigarette cartridges are used with lighter modules, and 
10 methods for making the same. 

An electrical smoking article is described in commonly- 
assigned United States Patent No. 5,060,671, which is hereby 
incorporated by reference in its entirety. That patent 
describes a smoking article which is provided with a dis- 
15 posable set of electrical heating elements on each of which 
is deposited an individual charge of tobacco flavor medium 
containing, for example, tobacco or tobacco-derived material. 
The disposable heater/flavor unit is mated to a source of 
electrical energy such as a battery or capacitor, as well as 
20 control circuitry to actuate the heating elements in response 
to a puff by a smoker on the article or the depression of a 
manual switch. The circuitry is designed so that at least 
one, but less than all of the heating elements are actuated 
for any one puff, and so that a predetermined number of 
25 puffs, each containing a pre-measured amount of tobacco 

flavor substance, is delivered to the smoker. The circuitry 
also preferably prevents the actuation of any particular 


heater more than once, to prevent overheating of the tobacco 





flavor medium thereon^aj 
3 0 ^ 

In such an article, the heating elements are disposed of 
along with the spent tobacco flavor medium- This results in 
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increased costs to the smoker, who must buy new heating 
elements with each refill of tobacco flavor medium. The 
volume of material disposed of is also greater when the 
|heating elements must be disposed of. 

5/ In addition, when the heating elements are disposable, 

; they must, by their nature, be removable. As a result, there 
’is sometimes excessive contact resistance at the connection 

j 

•where the removable heaters are electrically connected to the 


10 


15 


source of electrical energy, resulting in increased power 
con sumption . Ku ^ hgpw o Hb-e, —bh&t connection must be designed 
jto withstand repeated insertion of new heating elements after 
each use. 

Also, when the heating elements are disposable, the 
heater electrical resistance may vary from heater to heater, 
resulting in variations in power consumption which, in turn, 
can lead to variations in temperature. As it is the tempera¬ 
ture to which the tobacco flavor medium is heated that deter¬ 
mines the characteristics of the tobacco flavor substance, 
^ihose characteristics will also vary. 

ssec 


TP 


20 

Ttv» copending, commonly-assigned United States Patent Application 

Serial No. 07/666,926, filed March 11, 1991, now abandoned in 

favor of Continuing Application Serial No. 08/012,799, filed 

February 2, 1993 electrical 

, i5 <Hac i*ee.d , S 

25 smoking article^that has reusable heating elements and a 


30 


disposable portion for tobacco flavor generation. The dis¬ 
posable portion preferably includes a flavor segment and a 
filter segment, attached by a ftltlg^a por other fastening 

^^ ^^yg^^ ^e-QgC^^^reusable heating elements^ 
residual aerosol can settle and condense on the heating 
elements and other permanent structural components of the 
article,/u^eethP t - ing in - the ge-ncratiuu uf 1 unaes ' J tT abijc >w« QO 'r oc o l 
componontc . if — %ho roo - i - ducU L, aoKvooQl 
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xH^poc^bl o-’t^berc-crcr^f raVor medium is ""1itsertTgU'""!?^ ^ 

—clef — gu ' c ^r- rusi bctoe--^^ as fixt ure contamina t i on . 

United States Patent Application Serial No. 07/943,504, 
filed September 11, 1992, which is hereby incorporated by 
5 reference in its entirety, describes another electrical 
smoking article that has reusable heating elements and a 
^disposable portion for tobacco^flavor generat ion. j ^That 
application addresses theHalSove-discussed problem of the 
generation of undesirable aerosol components resulting from 
l<p the reheating of aerosol that settles or condenses onto the 
heating elements and other permanent structural components of 
the article. That application also describes a manufacturing 
process for making the disposable portion of the smoking 
article using conventional high-volume assembly machinery. 


15 Although that application describes some solutions to the 


j above-described problems, they are not the only solutions. 
j Other solutions for further improving electrical smoking 


] articles, or smoking systems, are always desirable. In 

particular, improvements in the manufacturing of the smoking 
20 system can reduce cost to the smoker. Furthermore, improved 
1 aerosol and flavor delivery to the smoker is also a welcome 
V^feature in such smoking systems, j* 


In light of the above, it would therefore be desirable 


to be able to provide an improved smoking system in which the 


■ 4h<a- 


25 heating elements Jpg lighter module^ are reusable*, 


tift iich thg volume., of .-d isposable 


lule^, 




It would also be desirable to be able to provide such a 
system in which aonorat^ . ^f —rrrartaftg ‘" a u l'uLuT o o m Q QT^epts^r jy 

cRSTOS^T UldL- 


re sultin g fi -o m -U i c. rehgertrtT T] 


of "cTefada-L mat " 

30 co rnteTT g e s onto the heating elements and other structural 
components of the lighter module is minimized. 

It would further be desirable to be able to provide 


imp roved manufact ur i ngprocess^-fw^^^ 
—tho^^ost^to^he^sirrake r. 
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Summary of The Invention 

Accordingly, a primary object of the present invention 

5 is to provide^novel .smoking systemsrfwhich do ncdtrd3*sajae T _-or 

^ <rr^OC< <=\ / / 

^jwhich-alleviate^ problems or disadvantages associated with 
prior systems. 

Another object of the present invention is to provide 
improved flavor delivery from a smoking system.in which 
10 cigarette cartridges are used with lighter- modules. 

It is also an object of this invention t^ provide a 
smoking system in which the heating elements lighter 
module*^are reusable, and of which the volume of disposable 
portions is minimized. 

It is also an object of this invention to provide a 

system in which ge neration of unde c-i- rah . ! e ^aeros ol component s- 


-lOH 


15 


as^a . re^iilt r -o-f--^eheati; 


ae 

'^“onto^^^- heUtlng elements and other structural components of 
lighter module is minimized. 

20 It is a further object of this invention to provide A 


.a 




i manufacturing processes for^eu ch ^ a - ayatom thatr^wou -ld 
-o^educg — the cos t - to tha - smo ker. v\A\c^ 

It is a still further object of this invention to pro¬ 
vide improved aerosol and flavor delivery to the smoker. 

^^£5 In accordance with one aspect of this invention, there 




is provided a cigarette cartridge or removable tobacco flavor 
unit for use in a smoking system for delivering to a smoker a 
^ tobacco flavor during smoking, the system having a lighter 
^^bS^^^^odule including a plurality of fixed or permanent electri- 
30 cal means disposed in a cavity. The cigarette cartridge 
^ includes a carrier having first and second ends spaced apart 
a longitudinal direction and having first and second 
surfaces adapted to allow transverse air f low therethrough, 
^ v 5^the first surface defining d^flavorant cavity for generating 
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the tobacco flavor substance between the first and second 
ends, and the second surface adapted to be disposed adjacent 
the plurality of electrical heating means. Tobacco flavor 
medium is disposed on the first surface of the carrier. When 
5 any one of the plurality of electrical heating means in the 
lighter module is activated, the tobacco flavor medium is 
heated, generating a pr edetermin ed quantity of tobacco flavor 
substance in the f(favo rant cavi ty>for delivery to the smoker, 
wherein when a smoker puffs on the smoking article, the 
10 transverse air flow is generated for improving said delivery. 

In accordance with another aspect of the present inven¬ 
tion, there is also provided a lighter module for use in a 
smoking system for delivering to a smoker a tobacco flavor 
subst ance. The lighter module ^includes a housing defining a 
15^cavity for receiving a removable cigare tte cartridge j The 
housing ha^’eTTirstTair passageway adapted for providing 
transverse air flow through the cigarette cartridge* The 
lighter module also includes a plurality of electrical heat- 

-Ha^SEr- 

ers disposed m the housing.—h& a ter g^e^&h-ha^^Sa- -stn?*£ade 

<2r£j£si_a. 

^20 ada pte d— for df - cur - fa ce of the\ 


c arr-^r 


o w. 


When 


-regxon- 

any one of the plurality of electrical heaters is activated, 



25 wher ein WITeh a Smoker" r tlKw rm Q toirtt : 


transvpr<!A^ w^^^ for fmprovTn^ 

O the heaters c an be - f o rmed a serpen- 

^ Itine pattern for increasing the 
individual heaters. 


the. 


30 The present invention, in another aspect, further in¬ 

cludes a method for making an integrated heater structure for 
use in the lighter module of the present invention. This 
method includes the steps of (a) cutting a plurality of 
interconnected heater elements from a sheet of resistive 
35 material and (b) forming the sheet of heater elements into a 
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cylindrical sj>a^e to provide a plurality of independent 
heater elements each having (1) a first heater end and (2) a 
second heater end, the respective first heater ends being 
commonly coupled together to provide an electrical common, ^ 
5 and the respective second heater ends being for activating r 
the heater independently of other heaters. 

The present invention in another aspect also includes a^ 
smoking system for delivering to a smoker a tobacco flavor 
substance. The system can include both the lighter module C 
10 and the removable cigarette cartridge. £ 

Brief Description Of The Drawings 

The above and other objects, aspects and advantages will 
be apparent upon consideration of the following detailed 
description, taken in conjunction with accompanying drawings, 
15 in which like reference characters refer to like parts < 

throughout, and in which: 

FIG. 1 is a perspective view of an embodiment of a 
smoking system; 

FIG. 2 is a partially fragmentary, exploded perspective 
20 view of the smoking system of FIG. 1; 

FIG. 3A is a top plan view of the lighter module housing; 
of the smoking system of FIGS. 1 and 2, taken from line 3A-3A 
of FIG. 2; 

FIG. 3B is a bottom plan view of the lighter module c 
25 housing of the smoking system of FIGS. 1 and 2, taken from 
line 3B-3B of FIG. 2; 

FIG. 3C is a side plan view of the lighter module hous¬ 
ing of the smoking system of FIGS. 1'and 2, taken from line 
3C-3C of FIG. 3A; 

30 FIG. 3D is a side plan view of the lighter module hous- - 

ing of the smoking system of FIGS. 1 and 2, taken from line 
3D—3D of FIG. 3A; 


COO 



m 

$ 


- o11~+(a-.CL -AOvCTWJ 

/)' / Laid. / 

J W> J j 

yi Oo &QSL d oLuls. cfed, / 


d'dUjV j 

ouA.3 cf3Cscci 




2028591345 




% t/1 

3 c—7 


~ii 


\P 



y FIG. 4A is a partially fragmentary, perspective view of 

the removable cigarette cartridge of the smoking system of 
FIGS, 1-3; 

FIG. 4B is a longitudinal cross-sectional * view of the 
5 removable cigarette cartridge of the smoking system of FIGS. 
1-3, taken from line 4B-4B of FIG. 4A; 

FIG. 5 illustrates the air flow contours in the smoking 
) system; 

FIGS. 6A, 6B, 7A, 7B, 8A and 8B illustrate various 
10 lighter module embodiments to provide air flow contours in 
accordance with the principles of the present invention; 

FIG. 9 is a perspective view of a preferred embodiment 
of a lighter module; 

FIG. 10 is a longitudinal cross-sectional view of the 
15 lighter module of FIG. 9, taken from line 10-10 of FIG. 9; 

FIG. 11 is a partially fragmentary, exploded longitu¬ 
dinal cross-sectional view of the lighter module of FIGS. 9 
and 10, taken from FIG. 10 and illustrating removal of the 
retaining cap/heater sleeve and the air channel sleeve; 

20 FIG. 12A is a perspective view of the lighter module 

base of the lighter module of FIGS. 9-11; 

FIG. 12B is a plan view of the lighter module base of 
FIG. 12A, taken from line 12B-12B of FIG. 12A; 

FIG. 12C is a plan view of the lighter module base of 
25 FIG. 12A, taken from line 12C-12C of FIG. 12A; 

FIG. 12D is a plan view of the lighter module base of 
FIG. 12A, taken from line 12D-12D of FIG. 12A; 

FIG. 12E is a cross-sectional view of the lighter module 
base of FIG. 12A, taken from line 12E-12E of FIG. 12B; 

30 FIG. 13A is a longitudinal cross-sectional view of the 

air channel sleeve of the lighter module of FIGS. 9-11; 

FIG. 13B is a cross-sectional view of the air channel 
sleeve of the lighter module of FIG. 13A, taken from line 


13B-13B of FIG. 
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FIG. 14A is a perspective view of the retaining cap of 
the lighter module of FIGS. 9-11; 

FIG. 14B is a plan view of the retaining cap of FIG. 

14A, taken from line 14B-14B of FIG. 14A; 

5 FIG. 14C is a cross-sectional view of the retaining cap 

of FIG. 14A f taken from line 14C-14C.of FIG. 14A; 

FIG. 15A is a longitudinal cross-sectional view of the 
disposable heater sleeve of the lighter module of FIGS. 9-11; 

FIG. 15B is a plan view of the disposable heater sleeve 
10 of FIG. 15A, taken from line 15B-15B of FIG. 15A; 

FIG. 16A is a perspective view of the heater array of 
the lighter module of FIGS. 9-11; 

FIG. 16B is a longitudinal cross-sectional view of the 
heater array of FIG. 16A, taken from line 16B-16B of FIG. 

15 16A; 


FIG. 16C is a cross-sectional view of the heater array 
of FIG. 16A, taken from line 16C-16C of FIG. 16A; 

FIG. 17A is a perspective view of the heater spacer of 
the lighter module of FIGS. 9-11; 

20 FIG. 17B is a plan view of the heater spacer of FIG. 


17A, taken from line 17B-17B of FIG. 17A; 

FIG. 17C is a plan view of the heater spacer of FIG. 
17A, taken from line 17C-17C of FIG. 17A; 

FIG. 17D is a cross-sectional view of the heater spacer 
25 of FIG. 17A, taken from line 17D-17D of FIG. 17B; 

FIG. 18A is a perspective view of the heater retaining 
ring of the lighter module of FIGS. 9-11; 

FIG. 18B is a plan view of the heater retaining ring of 
FIG. 18A, taken from line 18B-18B of FIG. 18A; 

30 FIG. 18C is a plan view of the heater retaining ring of 

FIG. 18A f taken from line 18C-18C of FIG. 18A; 

FIG. 19A is a perspective view of the common connector 


of the lighter module of FIGS. 9-11; 
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FIG. 19B is a longitudinal cross-sectional view of the 
common connector of FIG. 19A, taken from line 19B-19B of FIG. 
19A; 

FIG. 20A is a perspective view of the sizing ring of the 
5 lighter module of FIGS. 9-11; 

FIG. 20B is a plan view of the sizing ring of FIG. 20A r 
taken from line 2OB-20B of FIG. 20A; 

FIG. 20C is a cross-sectional view of the sizing ring of 
FIG. 20A, taken from line 2OC-20C of FIG. 20A; 

10 FIG. 21 is a perspective view of the common connector 

attached to the heater array of the lighter module of FIGS. 
9-11; 

FIG. 22A is a perspective view of the spring switch of 
the lighter module of FIGS. 9-11; 

15 FIG. 22B is a plan view of the spring switch of FIG. 

22A, taken from line 22B-22B of FIG. 22A; 

FIGS. 23A-23C illustrate a first embodiment for manu¬ 
facturing the heater array of the lighter module of FIGS. 9- 

ii; 

20 FIGS. 24A-24H illustrate a second embodiment for manu¬ 

facturing the heater array of the lighter module of FIGS. 9- 

ii; 

FIG. 25 is a perspective view of a serpentine heater 
element in accordance with the present invention; 

25 FIG. 26A is a fragmentary plan view of an asymmetrical 

electrical connection to a serpentine heater element; 

FIG. 26B is a cross-sectional view of the heater element 
of FIG. 26A, taken from line 26B-26B of FIG. 26A; 

FIG. 27A is a fragmentary plan view of a symmetrical 

30 electrical connection to a serpentine heater element; 

FIG. 27B is a cross-sectional view of the heater element 


of FIG. 27A, taken from line 27B-27B of FIG. 27A; 

FIGS. 28A-28C illustrate the bending of an electrical 


heater element due to thermal or other stresses; and 
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Detailed Description of The Preferred Embodiments 

The smoki/ng system in the same 

5 fashion as a^cigarette. In such a case, the tobacco flavor 
medium would be a material containing tobacco or tobacco 
derivatives. The smoking system includes a removable ciga¬ 
rette cartridge which may be disposed of or discarded after 
one or more puff cycles, and a lighter module which may be 
10 disposed of or discarded after the same number of puff cy¬ 
cles, or after a higher number of puff cycles. 

The cigarette cartridge includes the-jfpbacco flavor 
medlu^ tu ooitoon of aerosol 

condensateon p Q n g of the smoking system and, 

15 if desired, a free-flow filter for filtering main-stream 
aerosol prior to delivery to the smoker. Additionally, the 
cigarette cartridge also includes an outer wrapper and sur¬ 
face for allowing air to pass therethrough for improving 
aerosol and flavor delivery to the smoker, as will be dis- 
20 cussed below. 

The removable cigarette cartridge of the smoking system 
is inserted into a reusable permanent housing including a 
source of electrical energy, a lighter module with a set of 
reusable heating elements, and control circuitry for energiz- 
25 ing the heaters in an appropriate sequence, in response to 
manual actuation or, more preferably, puff-induced actuation. 
Preferably, the present invention also includes control 
circuitry for delivering a predetermined amount of electrical 
energy to each heater upon activation, independent of the 
30 power supply loaded voltage, as described in above-incorpo¬ 
rated United States Patent Application Serial No. 07/943,504, 
filed September 11, 1992. 

The permanent housing includes a lighter module that has 
* C a cavity'at the(mouth ena'thereof for insertion of the remov- 
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flavor material and aerosol cavity, theTregion adjacent the tr*' 
heaters are in direct air-flow communication with the tobacco 
flavor material and aerosol cavity to provide the transverse 

,c ^ (41 

air flow contours discussed above. * 

Additionally, a back-flow filter is preferably provided <*■/ €c ^ 
with the cigarette cartridge to reduce or substantially '$&\o 

prevent the back flow of aerosol from.the tobacco flavor 
cavity towards the power source components and control cir- 
cuit. Such back flow of aerosol may give rise to the genera¬ 
tion of undesirable flavors if the aerosol is able to con¬ 
dense onto surfaces that may be elevated in temperature. C&) k laVJdfe 

The cigarette cartridge also includes a carrier which ! 

supports the tobacco flavor medium and provides for the 
separation between the lighter modules and the flavor medium, 

Such carriers transfer heat generated by the li ghter module'S^^^^j^ 
to the flavor medium. _ _ _ \^cUl£u 


Preferred carriers. 


o^wpfvS^ 


30 




35 



a^non-woven carbon fiber 

mat, are discussed in greater detail in above-incorporated 

United States Patent Application Serial No. 07/943,504 and 

copending commonly-assigned United States Patent Application 

Serial No. 07/943,747, filed September 11, 1992, which is 

hereby incorporated by reference in its entirety. 

Other carriers include low mass, open mesh -metallic 

'screens or perforated metallic foils. For example, a screen 

having a mass in the range from about 5 g/m 2 to about 15 g/m 2 
/ 

and having wire diameters in the range from about 0.038 mm 
(about 1.5 mils) to about 0.076 mm (about 3.0 mils) could be 
used. Additionally, a 0.0064 mm (about 0.25 mil)-thick foil 
(e.g., aluminum) having perforations with diameters in the 
range from about 0.3 mm to about 0.5 mm, to reduce the mass 
of the foil by about 30 percent to about 50 percent, respec¬ 
tively, could also be used. Preferably, the perforation 
pattern of such a foil is staggered or discontinuous (i.e., 
not in straight arrangement) to reduce the lateral conduction 
of heat away from the tobacco flavor material. 
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Such metallic screens and foils cou4d—be - incorporated 
into a cigarette cartridge in a variety of ways including, 
for example, (1) casting a tobacco flavor slurry on a belt 
and overlaying the screen or foil carrier on the wet slurry 
5 prior to drying, and (2) laminating the screen or foil carri¬ 
er to a tobacco flavor base sheet or mat with a suitable 
adhesive. Because of the possibility that a metallic carrier 
could cause electrical shorting in or between the heaters, 
such carriers should generally not be in direct contact with 
10 the heaters. For example, suitable binders and low basis 
weight paper could be used to provide electrical insulation 
between the metallic carrier and the electrical heaters. 

Whichever type of carrier is used, tobacco flavor mate¬ 
rial which is disposed on the inner surface of the carrier 
15 can be any material that liberates flavors when heated and is 
able to adhere to the surface of the carrier. Such materials 
include continuous sheets, foams, gels, dried slurries, or 
dried spray-deposited slurries, which may or may not contain 
tobacco or tobacco-derived materials, and which are more 
20 fully discussed in the above-incorporated United States 

Patent Application Serial No. 07/943,747. It is desirable 
that the tobacco flavor material contain an aerosol precursor 
to deliver the flavor containing substance as an aerosol, so 
that when the smoker exhales the flavor containing substance, 
25 the visible condensed aerosol may mimic the appearance of 
conventional cigarette smoke- 
. As will be discussed beloi?, the smoking system 
includ^ an optional removable heater sleeve that protects the 
inner surfaces of the lighter module from exposure to residu- 
al aerosol generated in the heater regions. The removable 
heater sleeve can be made from a heat-resistant paper- or 

plastic-like material that can be replaced by the smoker 

C' \ 

after a plurality of cigarette cartridges have been smoked. 
^ Thus, in contrast to the aerosol barrier tube attached 

Mc.^35 to the tobacco flavor unit described in above-incorporated 
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United States Patent Application Serial No. 07/943,504, which 
is discarded with the flavor unit after it has been smoked, 
the removable inner sleeve of the present smoking system is 
re-used. This simplifies the manufacturing of the cigarette 
5 cartridge, reduces the volume of material that is discarded 


after each cigarette cartridge has been smoked and, there¬ 
fore, can also reduce cost to the smoker. As will be dis- < 
cussed below, because residual aerosol has been reduced in 
the heater regions of the smoking system, the need to replace 
10 the surfaces exposed to the heaters has also been reduced. 

The parameters of the lighter modules are chosen to 
allow delivery of an effective amount of tobacco flavor 
substance, e.g., an aerosol containing tobacco flavors, to 
the smoker under standard conditions of use. For example, it 
15 may be desirable to deliver about 7 to 9 mg total of aerosol 
to a smoker for 8 puffs, each puff being a 35 ml puff having 
a two-second duration. 

It has been found that in order to achieve such deliv- 


,4 , 

V/ 


ery, the heaters should be able to reach a temperature of 
20 between about 200°C and about -700°C when in thermal transfer 
relationship with the cigarette cartridge. Further, the 
heaters should preferably consume between about 5 and about 
40 Joules of energy, more preferably between about 10 Joules 
and about 25 Joules, and even more preferably about 20 
25 Joules. 

Heaters having such characteristics preferably have an 
active surface area of between about 3 mm 2 and about 25 mm 2 


and preferably have a resistance of between about 0.5 n and 
about 3.0 n. More preferably, the heaters should have a 
30 resistance of between about 0.8 n and about 2.1 n. Of 

course, the heater resistance will also be dictated by the 
particular power source that is used to provide the necessary 
electrical energy to heat the heaters. For example, the 
above heater resistances correspond to embodiments where 
35 power is supplied by four series-connected nickel-cadmium 
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battery cells with a total power source voltage of approxi¬ 
mately 4.8 to 5.8 volts. In the alternative, if six or eight 
such series-connected batteries are used, the heaters should 
preferably have a resistance of between about 3 n and about 5 
5 n or between about 5 ft and about 7 ft, respectively. 

The.materials of which the heaters are made are pref¬ 
erably chosen to assure reliable repeated uses of at least 
1,800 on/off cycles without failure. The heater materials 
are also chosen based on their oxidation resistance and 
10 general lack of reactivities, to assure that they will not 
oxidize or otherwise react with the cigarette cartridge at 
any temperature likely to be encountered to form any unde¬ 
sired compounds. Similarly, the heaters themselves should 
not evolve any undesired compounds even when heated out of 
15 the presence of the tobacco flavor medium. Alternatively, 
heaters that might otherwise evolve undesired compounds could 
be encapsulated in an inert heat-conducting material such as 
a suitable ceramic material. 

Based on these criteria, materials for the electric 
20 heating means include doped semiconductors (e.g., silicon), 
carbon, graphite, stainless steel, tantalum, metal ceramic 
matrices, and metal alloys, such as, for example, nickel-, 
chromium- and iron-containing alloys. Suitable metal-ceram¬ 
ic matrices include silicon carbide aluminum and silicon 
25 carbide titanium. 

More preferably, however, the electric heaters are made 
from a heat-resistant alloy that exhibits a combination of 
high mechanical strength and resistance to surface degrada- 
' tion at high temperatures. For example, preferably, the 
30 heaters are made from a material that exhibits high strength 
and surface stability at temperatures up to about 80 percent 
■of their melting points. Such alloys are commonly referred 
to as super alloys and are generally based on nickel, nickel- 
chromium or nickel-iron. Preferably, the super alloy of the 
heaters includes aluminum to further improve the heaters 
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performance (e.g., oxidation resistance). Such a material is 
available from Haynes International, Inc. of Kokomo, Indiana, 
under the name Haynes® 214™ alloy. This high-temperature 
material contains, among other elements, about 75% nickel, 

5 about 16% chromium, about 4.5,% aluminum and about 3% iron by 
weight. ^ i 

A^./embodiment of a smoking system 10 is^shown in FIGS. 


1-4.y System 10 includes^reusable on permanent housing 20 and 

life • 


removable cigarette cartridge 21 which “is - received in a 

crr^C/Aa • .— _ __. 


7 


10 cavity 30 at^the—mou th —end of^housing 20. 

, '4Vui^- 

Housmg 20 includes, at the end remote from the mouth 


end, a power source 22, which could include a battery, a 


capacitor or both. The battery could be replaceable, re- . ^ 
chargeable or both. S#* the battery is rechargeable.,^-or; if.... 
15 the power source 22 xs a capacitor alone, then system 10 is 
^^ro^^ed^^ith charging contacts (not shown) on its outer 


surface, for connection to an external power supply for 

A, 


charging power source 22.^Power source 22 provides power for 
the heating elements of system 10 (to be discussed below), 

20 which are energized under the control of control circuit 24, 
which is in turn preferably activated by a puff-actuated 
sensor 24A. Indicator 26, which comprises a seven-segment 
liquid crystal display capable of displaying the digits “O" 
through W 8 M , reflects the status of the various heaters 23. 

25 Reset button 25 is used to reset control circuit 24 so that 
it displays the digit n 8" on indicator 26. 

The functions of power source 22, control circuit 24, 
puff-actuated sensor 24A and indicator 26 are described in 
more detail in above-incorporated United States Patent No. 

30 5,060,671 and United States Patent Application 07/943,504, 
filed September 11, 1992. 

Housing 20 includes a removable cover 20a for allowing 
power supply 22 to be replaced. Housing 20 is made from a 
hard heat-resistive material such as a hard metal-based or 
35 polymer-based material. In the present embodiment, housing 
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20 has overall dimensionsyof about 10.7 cm by about 3.8 era by 

about 1.5 cm and is adapted to fit in the hand of the smoker. 

Of course, other shapes/and sizes for housing 20 could be 

used as_welli-. -Af: ' 

‘ »'■ . - •-— . 

5 Mounted inside housing 20, at the mouth end, is lighter 

Vjfnodu le 3 5 to be discussed in more deta±ir“below. Lighter 

module 3 5 includes cavity'*30 fo _ r~Insertingedisposable tobacco 
unit 21. As shown in FIGS. 4A and 4B, disposable tobacco 
unit 21 preferably includes flavor generating material 27 

positioned on carrier 36, optional free-flow filter 28,_ 

optional back-flow filter 29 and mouthpiece filter 46. 

Carrier 36, in addition to attaching^free-flow filter 28 to 
back-flow filter 29, physically separates heater elements 51 
from tobacco flavor material 27. 1 Cigarette cartridge 21 also 
15 includes outer wrapper 37, which allows transverse air flow 
therethrough, as to be discussed below, and tipping paper 47 
for attaching mouthpiece filter 46 to free-flow filter 28. 

When cigarette cartridge 21 is inserted in cavity 30 of 
lighter..module—3-5-r-dihe ins ide surfac es of the heater elements 
._2.0' (hot shown in FIGS. l-4^Jre^adjacent^tobacco flavor material 
27 to facilitate flavor and aerosol generation, but are 
separated from it by carrier 36 and outer wrapper 37. Pref¬ 
erably, optional back-flow filter 29 should fit snugly into 
the bottom of cavity 30. The purpose of this filter is to 
25 minimize the effect of aerosol which flows backwards from 

aerosol cavity 27A towards power source 24 of system 10 while 
allowing a predetermined amount of longitudinal air flow 
through the cigarette cartridge. Such back flow can result 
in the^ohd'dl^a€lon of aerosol onto the electrical portions 
30 and other permanent structural components of system 10. 

Subsequent reheating of such condensation can produce unde¬ 
sirable flavors that may be delivered to a consumer. If 
desired, back-flow filter 29 could be replaced with a plug 
for structurally supporting the cigarette cartridge while 
35 allowing minimal longitudinal air flow through the cigarette 
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cartridge. In such an embodiment, the air flow through the 
cigarette cartridge would be provided substantially by trans¬ 
verse air flow. 

Adjacent the mouth side of tobacco flavor material 27 is 
5 optional free flow filter 28. The primary purpose of free¬ 
flow filter 28 is to provide structural support and facili¬ 
tate attachment of carrier 36 and back-flow filter 29 to unit 
21. Thus, free-flow filter 28 preferably has a low resis- 
tance-to-draw (i.e., provides for the free flow of aerosol or 
10 vapor). If desired, free-flow filter 28 can be designed to 
provide a predetermined amount, generally small, of filtra¬ 
tion of aerosol or vapor. 

Adjacent free-flow filter 28, on the opposite side of 
rosol cavity 27A, is additional optional mo uthpiece filter 
15 46^which is provided mostly for the sake of apgear^uoeI)and 
to give 'system''TO" a mouth~feel similar to a conventional 
cigarette. Although not shown in FIGS. 4A and 4B, a gap may 
be inserted between free-flow filter 28 and mouth piece 
filter 46 (e.g., from about 2 mm to about 10 mm) to expose 
20 more inner surface area of filter 46 to aerosol. 

Free-flow filter 28, back-flow filter 29 and carrier 36 
form an air passageway and aerosol cavity 27A (see FIGS. 4A 
and 4B) which allow for the generation and passage of aerosol 
and flavor to a smoker. Cavity 27A facilitates formation of 
25 aerosol by allowing space for condensation of droplets to 

occur while minimizing deposition of those droplets on inter¬ 
nal surfaces of system 10. 

Cavity 27A of cigarette cartridge 21 is adapted to 
provide particular air flow contours therethroughA Such air 
./:30 flow contours improve aerosol and vapor delivery to the 

smoker and also reduce the amount of condensation pf aerosol 
in the heater regions of the smoking system. The /contours 
are provided by a combination of particular designs for 
lighter module 35 and cigarette cartridge 21. More particu- 
V 35 larly, lighter module 35 includes a predetermined arrangement 
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and number of air passageways for providing particular air 
flow contours in the smoking system. Such a lighter module 
improves aerosol and flavor delivery to the smoker. This 
aspect is first illustrated in FIG. 5. 

5 As shown in FIG. 5, cigarette cartridge 21 is inserted 

into lighter module 35 which includes air channel sleeve 51 
and heaters 52. During smoking, two main types of vapor and 
aerosol are generated by the activation of heaters 52. 

Tobacco cavity vapor/aerosol (identified by reference numer¬ 
ic) als 54 and 61) is generated internal to cigarette cartridge 
21. Heater region vapor/aerosol (identified by reference 
numeral 153), is generated in the heater regions of lighter 
module 35 external to cigarette cartridge 21. 

Air channel sleeve 51 is configured for forming air flow 
15 contours 55, 56, 57 and 58 through cigarette cartridge 21. 

Air flow contour 55 runs along the longitudinal axis 60 of 
cigarette cartridge 21 and is facilitated by optional back- 
flow filter 29 discussed above. 

The electrical smoking systems also include air flow 
20 contour 56 for providing transverse, or radial, air flow 
through.the side walls of cigarette cartridge 21 in the 
regions adjacent lighter modules 52. Longitudinal contours 
55 and radial contours 56 combine and mix to produce air flow 
contours 57, adjacent free-flow filter 28. Contours 57 
25 subsequently provide air flow contours 58, which deliver 
aerosol and vapor to the smoker. 

The purpose of radial air flow contours 56 is two-fold. 
First, air flow contours 56 are adapted to remove residual 
and stagnant heater-region vapor/aerosol 53 by moving such 
30 vapor/aerosol from the heater region where it is generated to 
a region internal to cigarette cartridge 21. If not removed, 
such stagnant vapor/aerosol may otherwise condense on heaters 
52 and wails 51B of heater cavity 51. Thus, because of the 
introduction of radial air flow contours 56 into the smoking 
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PHILIP MORRIS 

MANAGEMENT CORP. 

Ch arles E. B. Glenn . p. o. box 26583 , Richmond, Virginia 23261-6583 phone ( 804 ) 274-2045 

Senior Patent Counsel 4201 commerce road, door 17, Richmond va 23234 fax (804) 2744780 

Joseph Magnone, Esq. August 11,1993 

Bums, Doane, Swecker & Mathis 

George Mason Building 

Washington & Prince Streets 

699 Prince Street, Suite 100 

Alexandria, Virginia 22313 

Dear Joe: 

Regarding PM 1697, on page 12, line 17-22, please note that the old process for forming the 
fiber mat was primarily executed by forming a non-woven carbon fiber mat and then coating the 
carbon mat with tobacco material. 

Presently we form a base mat using a paper making process, wherein: 

1) tobacco strip is washed with water, whereupon the solubles are used in a later 
coating step and the remaining (extracted) tobacco fiber is used in the construction of a base mat; 

2) we disperse carbon fibers in water and add sodium alginate (or any other gum that 
will provide the desired viscosity); 

3) we mix the dispersion from the previous step with the slurry of extracted tobacco 
fiber and (optionally) add traditional flavors; 

4) we then wet lay the resultant mixture onto a fourdrinier wire and pass the web 
along the remainder of a traditional paper making machine; 

5) we then apply the tobacco extracts of step 1 onto one side of the base web, 
preferably with resort to a standard reverse roll coater located after the Yankee dryer (the coating 
step could produced off-line as well). 

Flavors could be added with the coating step or after the coating step, instead of with the 
base mat forming steps. 


Very truly yours. 



CEBC/drs 


Charles E. B. Glenn 
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SHOULD PM 1697 INCLUDE A CLAIM AS BELOW? 


A cigarette cartridge comprising: 

a substantially cylindrical, thermally transmissive base web 
having a first surface for receiving heat and an opposite surface; 

a tobacco material disposed along the opposite surface of the 
base web, for liberating the tobacco flavor when heated by heat transmitted 
through the base web; and 

a wrapper located about said base web. 


Source: https://www.industrydocuments.ucsf.edu/docs/jgbjOOOO 
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( able cigarette cartridge. The reusable heaters of the light- ^- 0 v)^ 
er module are disposed in the heater cavity in such a way 
that they are in thermal transfer relationship with the 
disposable tobacco unit when the unit is inserted into the 
cavity. Direct contact is needed for optimum thermal trans 
fer. This is accomplished by having the heaters protrude 
from the sides of the cavity and by making the removable 
cigarette cartridge slightly compressible, so that the heat¬ 
ers press into the disposable unit, 
i loj When reusable heaters are used, it is important that 

condensation of aerosol onto power source components, control 
circuitry, and other permanent structural portions, and 
particularly the heating elements, of the system be mini¬ 
mized. 

Otherwise, residues from a previous use (i.e., fixture con¬ 
tamination) , which might include partially oxidized, pyroliz- 
J ed or thermally decomposed constituents of the tobacco flavor 
\ medium, might be reheated, possibly giving - 

| off tastes being delivered to the smoker. 

20 Such residues are not of concern when the heaters are dispos- 
\ able, as in above-discussed U.S. Patent No. 5,060,671, 

^ I because normally they are never reheated, but may be of 
1 concern where reusable heaters are provided. 

: As will be discussed in more detail below, the heater 

25 cavity includes a predetermined arrangement and number of air 
\ passageways for providing both longitudinal and transverse 
j (e.g., radial) air flow contours through the cigarette car¬ 
tridge. The transverse air flow contours through the outer 
wrapper and surface of the cigarette cartridge decreases the 
amount of condensation of aerosol in the heater regions of 
the system. The transverse air flow contours also improve 
\ aerosol and flavor delivery to the smoker. Also, reducing 
condensation of aerosol in the heater regions of the system 
therefore reduces aerosol residue reheating andjimte^S^toT^ 11 ^— 
flavor generation. Although separated from the tobacco 
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system, condensation of residual heater-region vapor/a^rosol 
is reduced. 

Second, the introduction of radial air flow contouts 56 

\ 

into the smoking system has also been found to improve^jPM 
5 and flavor delivery to the smoker. In the smoking system, it 
is desirable that as much as possible of the aerosol and 
vapor generated by cigarette cartridge 21 is delivered to the 
smoker. In other words, it is desirable that the contents of 
the tobacco flavor material, and not the air flow contours in 
10 the smoking system, limit the aerosol and vapor delivery to 
the smoker. This allows the manufacturing of cigarette 
•^cartridge 21 to control the aerosol and vapor delivered to 
the smoker. For example, a first cigarette cartridge could 
be designed to provide a first level of TPM (e.g., 10 mg), 
while a second could be designed to provide a second level 
(e.g., 6 mg) at similar heater energy settings. 

Otherwise, if the smoking system allowed for the genera¬ 
tion of aerosol and vapor in cigarette cartridge 21, but the 
air flowf'contours limited delivery of such aerosol and vapor 
to the smokrery-then the smoking system would be inefficient. 
In particular, more aerosol and vapor would be available to 
condense on the heaters and other permanent components of the 
lighter module. Additionally, such a smoking system may not 
have the ability to deliver differing amounts of aerosol and 
jvapor to the smoker by altering the tobacco flavor material. 
In other words, delivery would be limited by the air flow 
contours of the smoking system and not the cigarette car- 
J tridge. 

^ The lighter module of the smoking system controls air 

30 flow contours 55 and 56 to improve flavor delivery as dis¬ 
cussed above. More particularly, the lighter module provides 
a substantially airtight cavity except for the provision of 
specific air passageways which control air flow contours 55 
and 56. Outer wrapper and surface 2IB of cigarette cartridge 
35 21 are adapted to allow air to pass therethrough. 
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FIGS. 6-8 illustrate various lighter module embodiments 
to provide air flow contours 55 and 56 in accordance with the 
principles of the present invention. 

FIGS. 6A and 6B illustrate a lighter module 70 with a 
pair of longitudinal air passageways 71 and 72 and a set of 
eight equally spaced radial air passageways 73. Longitudinal 
air passageways 71 are positioned adjacent back-flow filter 
29 and provide longitudinal air flow contours 55. Radial air 
passageways 73 are positioned through the cylindrical surface 
of lighter module 70, at points substantially midway between 
the ends 75A and 75B of heaters 75, and provide transverse or 
radial air flow contours 56. In accordance with the present 
invention, except for passageways 71, 72 and 73, lighter 
module 70 is a substantially air-tight cavity. In other 
words, air flow contours 57 and 58 are provided substantially 
only by passageways 71, 72 and 73. 

FIGS. 7A and 7B illustrate a lighter module 80 with a 
single longitudinal air passageway 81 and a set of eight 
equally spaced radial air passageways 82. Longitudinal air 
passageway 81 is positioned adjacent back-flow filter 29 and 
provides longitudinal air flow contours 55. Radial air 
passageways 82 are positioned through the cylindrical surface 
of lighter module 80, at points substantially at the rear of 
lighter module 80 remote from heaters 84 and adjacent back- 
flow filter 29. Passageways 82 provide radial air flow 
contours 56. In accordance with the present invention, 
except for passageways 81 and 82 lighter module 80 is a 
substantially air-tight cavity. In other words, air flow 
contours 57 and 58 are provided substantially only by pas¬ 
sageways 81 and 82. 

FIGS. 8A and 8B illustrate a lighter module 90 with a 
single longitudinal air passageway 91 and a set of eight 
equally spaced radial air passageways 92. Longitudinal air 
passageway 91 is positioned similarly to passageway 81 in 
FIGS. 7A and 7B. Radial air passageways 92 are positioned 
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j through the front surface 90A of lighter module 90. Although 
■ passageways 92 are not directed through the wall of lighter 

module 90 in a radial direction, passageways 92 still provide 
for radial air flow contours 56 through cigarette cartridge 
I 5 21. 

y If desired, the lighter module illustrated in FIGS. 6A, 

/ 6B, 7A, 7B, 8A and 8B could just as well be provided without 

j longitudinal air passageways 71, 72, 81 and 91. Such units 
would include passageways for solely providing transverse air 
10 flow. 

Thus, a lighter module for a smoking system has been 
described that provides for both longitudinal and transverse 
(e.g., radial) air flow contours through a cigarette car¬ 
tridge having an outer wrapper and surface for allowing air 
15 to pass therethrough. Such contours improve the flavor and 
aerosol delivery to the smoker and reduce condensation of 
residual aerosol onto the permanent portions of the smoking 
system in the regions adjacent the lighter modules. 

As discussed above, the heater i s adapt ed^to provide 
20 transverse (e.g., radial) air flow (contours through the 
cigarette cartridge. In turn, the cigarette cartridge is 
also adapted to facilitate such air flow. More particularly, 
the cigarette cartridge includes an outer wrapper and surface 
to allow air flow therethrough. In accordance with the 
25 present invention, air flow through the outer wrapper and 
surface of the cigarette cartridge can be accomplished in 
various ways. 

For example, perforations could be provided through the 
outer wrapper and surface of the cigarette cartridge in the 
30 regions adjacent the aerosol cavity. In particular, for the 
embodiment of the cigarette cartridge 21 shown in FIGS. 4A 
and 4B, perforations having a density of approximately 1-2 
holes per square mm and a hole diameter~of between about 0.4 
mm and about 0.7 mm could be provided through carrier 36 and 
35 tobacco flavor material 27 adjacent aerosol cavity 27A. For 
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